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Abstract ; 


Single  groove,  vee- joint  butt  welds  with  a  I/8  inch  root  spacing  were  nade 
in  1/8  Inch  thick,  annealed  U340  steel  using  MH  BA91  (Haurnlsehfeger 
Corporation)  welding  electrodes  for  two  pass,  reverse  polwlty,  DC  welding. 
After  welding  the  weldments  were  normalized  ^600*F,  1-1/2  hours,  air  cool), 
austenitized  (1330*F,  1-1/2  hours,  oil  quench)  and  double  tenqpered  (dOO*F, 

2  hours,  sdr  cool,  800*F,  2  hours,  air  cool).  The  ultimate  strength  of  the 
heat  treated  pcurent  isaterlal  was  182.0  KSl,  and  of  the  welds  170.9  KSI 
(10  speclnens^  nie  weld  efficiency  thus  was  9^^. 


Reference ;  Crulntoli,  A.,  Turner,  H.  C.,  Sutherland,  W.  M. , 
Hechanlcal  Properties  of  U3l*0  Steel  Welded  with 
P&fi  BA9I  Welding  Rod,"  General  Dynamlcs/Convalr 
Report  MP  57-931#  San  Diego,  California,  12  Hay 
19^*  (Reference  attached). 
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ABSTRACT:  Single  Groove,  vee- Joint  butt  welds  with  a  I/8  inch  root  spacing  were 
made  in  I/8  inch  thick,  annealed  4340  steel  using  FAH  BA91  (Harnlscbfeger  Corporation) 
welding  electrodes  for  two  pass,  reverse  polarity,  DC  welding.  After  welding  the 
wel^nts  were  normalized  (l600^,  1-1/2  hours,  air  cool),  austenitised  (1550*F, 

1-1/2  hours,  oil  quench)  and  double  tempered  (800*F,  2  hours,  air  cool,  800*F, 

2  hours,  air  cool).  The  ultimate  strength  of  the  beat  treated  pcurent  material  was 
182.0  XBl,  and  of  the  welds  17O.9  KSZ  (lO  specimens).  Tbe  weld  efficiency  thus 
was  SM^. 


4  pages,  1  table,  2  figures. 
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Meetaanleal  Properties  of  SAE  431(0  Steel  Welded  with  Fl£  •  BA91  Welding  Rod 


OBJECT: 

To  determine  Joint  efficiency  of  heat  treated  SAE  4340  steel 
welded  with  Pdfl  -  BA91  welding  rod. 

CORCUBIOHS: 

W^ld  Joint  made  with  PSH  >  BA91  welding  rod  In  SAE  4340  steel 
attained  strengths  equal  to  or  greater  than  the  parent  material  after 
heat  treatamt  to  the  16$, 000  to  l80>000  psl  strength  level. 

NATER1AI8: 

The  weld  plates  were  made  from  a  l/8»ltteh  thick  sheet  of 
annealed  SAE  4340  steel.  Ihe  welds  were  made  using  PSfi  -  BA91  welding 
rod  3/32  laches  In  diameter. 

PROCEDURE: 

The  SAE  4340  plate  was  machined  and  asseolbled  for  welding  as 
shown  In  Figure  1.  Welds  were  made  In  two  passes  with  a  D.C.  welding 
machine  eiiq>loylng  reverse  polarity  with  110  aq?.  setting. 

Prior  to  welding  the  speclmeiu  were  pre>heated  to  $$0^  -  600°F 
with  an  Ox-Acetylene  torch  and  Teaq)!!  sticks  were  used  as  the  tempera¬ 
ture  Indicators.  After  welding  a  post  heating  cycle  was  done  similar 
to  the  pre-heating  cycle. 

The  welded  specimens  along  with  three  un-welded  control  specimens 
were  subjected  to  the  following  heat  treatment  In  the  Material  and 
Processes  Laboratory: 

a)  Ronmillzed  at  l600^  for  1^  hours  and  air  cooled 

b)  Austenitized  at  1$$0^  for  1^  hours  and  oil  quenched 

c)  Teiqtered  at  800^  for  2  hours,  air  cooled,  and  re- 
teiqpered  at  Qoohf  for  2  hours 

Following  haat  trea^nt,  the  welded  plates  were  cut  to  1  ineh 
wide  strips  as  shown  In  Figure  1.  The  specimens  were  then  s^rali^tened 
to  msove  heat  treat  distortion  prior  to  machining.  All  strips  were 
machined  into  flat  tensile  specimens  as  Indicated  in  Figure  2. 
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Testing  was  done  in  a  60>000  lb.  Tlnlus  Olsen  KLeeto-Matie  test- 
Ing  mohlne.  A  strain  rate  of  0.001  in/nln.  vas  eBg;>loy<ed  to  deteralae 
the  .2$  yield  strength.  After  yleld|3peelnens  were  stressed  to  fhllure 
eoqploylng  a  0.2  in/mln.  erosshead  speed. 

RESULTS  AID  DISCUB8I0H: 

Table  1  lists  the  iseehanleal  properties  of  both  the  welded  and 
un>welded  aaterlal. 

The  heat  treatment  given  the  material  should  normally  prodiwe 
ultimate  strengths  of  the  order  of  180,000  pel.  The  control  specimens  did 
reach  this  value.  On  the  other  hand,  the  two  welded  plates  fell  somewhat 
short  of  this,  one  more  so  than  the  other. 

In  attempting  to  hot  straighten  the  plates  after  heat  treatment  a 
laboratory  furnace  was  used.  Ubfortunately  the  furnace  overshot  the  In¬ 
tended  temperature  so  that  the  welded  plates  reached  a  temperature  in 
excess  of  SOOF  for  u  unknown  period  of  time.  This  nay  account  for  the 
differences  In  the  values  obtained. 

In  all  eases  the  specisiens  failed  in  areas  removed  from  the  veld 
zone  for  distances  of  ^  Inches  or  better.  This  seems  to  Indicate  that  the 
welded  Joints  responded  to  heat  treatment  as  well  or  better  than  the 
parent  material. 


The  data  from  which  this  report  is  written  are  recorded  In 
Engineering  Test  Laboratories  notebook  #965* 
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